The energy level Fo of electrons injected into liquid argon was determined over the range of temperatures and densities in which the electron mobility passes through a maximum. A minimum in Fo was found, not at the density of the mobility maximum as expected, but at a somewhat higher density.
Introduction
Electrons injected into dielectric liquids possess two measurable parameters: mobility (/u) in an electric field, and energy level (Fo) with respect to a thermal electron in the vacuum. To attempt an understanding of the state of the electron in a simple liquid, extensive measurements of /i in liquid argon were carried out over a wide range of pressure and temperature [1] , revealing a spectacular rise and subsequent fall in [x as temperature was increased into the critical region. Extensive theoretical study [2] [3] [4] [5] [6] [7] [8] has not yet obtained a completely satisfactory quantitative explanation of the maximum in but does suggest [2, 7] that values of Fo and fx should be strongly connected.
Measurements of Fo in liquid argon have been carried out [9] only at a temperature near the freezing point. In the present work, Fo has been determined for argon in the density region where the anomalous rise in fx occurs.
Experimental
Fo was determined directly as the shift of the photoelectric w r avelength threshold produced by submergence of a gold surface in liquid argon. The apparatus of Tauchert [9] was used, with the addi- It had been the practice [9, 10] to fit observations to Fowler's emissivity function [11] , but systematic deviations always were found between the data and the function. We therefore evaluated the data more directly by a simple graphical comparison: log R was plotted vs. hv on transparent graph paper, for a vacuum run and an argon run made at a similar temperature on the same day, and the curves were made to coincide by vertical and horizontal sliding of the paper. The horizontal shift gives Fo-The method implies that the percentage of photoelectrons which succeed in escaping into the argon is independent of hv. This was true in all previous work with hydrocarbons [10] and with argon at 85 K [9] . Figure 1 hv values, so here the escaping fraction increases with initial energy. Here Vo was obtained from the shift which gave the best fit in the threshold region. Our Vo values appear reproducible to about ± 0.03 V. of argon density, together with Tauchert's values [9] at a higher density and values obtained by a spectroscopic method [12] in argon gas. The line drawn from the origin shows the values of Vo expected from the shift of 10 cm -1 reported [13] for ionization potentials of alkali metal atoms in argon at 1 atm. pressure. Our results in argon gas at 5.3 atm. and 298 K are in fair agreement. A run at 148 atm. and 298 K could not be used because the curve of log R vs. hv was so different from the vacuum curve that no good estimate of Vo was possible.
Results and Discussion
An approximate theory predicts that a maximum in [j, should correspond to a minimum in Vo occurring at the same density, and this was shown [14] to be true for the liquids neopentane and tetramethylsilane. But in argon, where the maximum in ix occurs at atomic density n = 1.20 X 10 22 cm -3 for a wide range of pressures, the minimum in Vo occurs at a distinctly higher density, with n about 1.4 X 10 22 cm -3 . In a more elaborate theory [7] , li is shown to depend not only on Vo and its first derivative with respect to n, but also on the second and third derivatives. In the two liquids mentioned above, the curves of Vo vs. n were shown to be quite flat and apparently symmetrical about the minimum over a range in n of a factor of 2.5, so the second derivative is small and essentially constant. In argon, the minimum in Vo is narrower and the second and apparently the third derivatives are more important, so the deviation in n between
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maximum // and minimum Fo is not too surprising.
An adequate theory for the absolute values of Fo in argon and other liquids, and for the details of its variation with n, is not available at present.-
